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ABSTRACT 

PURPOSE: To obtain a peptide, useful for treating fracture, wound, multiple 
sclerosis , rheumatoid arthritis , osteoarthritis , osteoporosis , 

periodontosis, etc., and capable of effectively suppressing the rejection 
after organ transplantation. 

CONSTITUTION: This peptide or its salt has the following general formula: 
H- X . up arrow . 1 -Ala-X . up arrow . 2 -Pro-Cys -Cys -Val -X . up arrow . 3 -Gln-X . up 
arrow.4-Leu-Glu-X.up arrow. 5 -Y (X.up arrow. 2 denotes an amino acid residue 
selected from the group consisting of Ser and Ala; X.up arrow. 3 denotes an 
amino acid residue selected from the group consisting of Ser and Pro; X.up 
arrow. 4 denotes an amino acid residue selected from the group consisting of 
Ala and Asp; X.up arrow. 1 and X.up arrow. 5 respectively denote single bonds 
or peptide fragments composed of 1-5 amino acid residues selected from the 
group consisting of Gly, Ala, Val, Arg, Asn, Ser, Phe, Pro, Leu, Glu, Asp, 
Lys, Thr, His, Tyr, Nle and He; Y denotes hydroxyl group or ammo group) 
and' transforming growth factor (TGF) - .beta . -like activity. 
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(54) [56g3©=&»] "WPifttt*©* 



(57) [Sft] 
Uftift] TIB©-*!* 

H-X tl-Ala-X t2-Pro-Cys-Cys-Val-Xt 3- 
Gln-X T4-Leu-Glu-X t5-Y 
(SC«f». Xt2 fit Serfc.fctf AlaJ:D&:&**&Bt£n 
S73yKSI*S:*t. Xt3 tt Ser*J;tf Pro«fcDft 

it; Aspioa^s^esfin^Ts/Ksas^L/, 

X 1 1 fcitfX 1 5 B^-n^ftlNSS-ai&tt Gly, Al 
a. Val. Arg, Asn, Ser, Phe. Pro, Leu. Gl 
u. Asp, Lys, Thr, His, Tyr, Nle:fc<fctf Ile± 
9ftSS*^8tf*i-& 1 ~ 5®»7a /K8SS<fc Oft* 

-T) T^tl, jJOTGF-flWStt***-**:^!* 
5. 
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mm -ass*; 

H- X t l-Ala-X 1 2-Pro-Cys-Cys-Val - X t 3- 
Gln-X t4-Leu-Glu-X 1 5- Y 
(it*. Xt2 tt Seri5«ktf Ala.k»5fcSf3M>>katfn 
J57Sygg|S£*U Xt3 \t Serfc«ktf Pro«tt)ft 

x 1 1 fc<fct/x 1 5 tt^-n€n*^^*fctt Gly, Al 

a, Val, Arg, Asm Ser, Phe, Pro. Leu, Glu, 
Asp, Lys. Thr, His. Tyr, Mefcitf IlcfcOfc 

T^n, *^TGF-/»iMBtt**rt-*'^P*fc 

H-Xt6-A-Xt7-Y 

(5$*, AttiS (1) :Ala Ala Pro Cys Cys Val Pro 
Gin Ala Leu Glu (EFJ## : D Tf»sn»^fl< 
»rJf, 5£ (2) : Ala Ser Pro Cys Cys Val ProGln Asp 

Leu Glu <£M&^: 2) -CwSn**:/* 1 Ktfflr* 
fcK£ (3) : Ala Ser Pro Cys Cys Val Ser Gin Asp 
Leu Glu : 3) TrSSnS^^HWfrft* 

U Xt6 fc.tr/Xt7 lt*n*n»»#*fcH: Gly, 

Ala, Val, Arg. Asn. Ser. Phe. Pro. Leu, G 
lu. Asp, Lys, Thr, His, Tyr, Nle*S«ktf He<fc 

■T. ) WSWtMlBtO^HifclK® 

[tni3] ts© 

S; (4) : Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys 
Val Pro Gin Ala Leu Glu (E#l## : 4) , 
5£ (5) :Ala Ala Pro Cys Cys Val Pro Gin Ala Leu 
Glu Pro Leu Pro He Val QE$I#3 : 5) . 
5£ (6) :Ala Pro Glu Ala Ser Ala Ser Pro Cys Cys 
Val Pro Gin Asp Leu Glu (BflHW : 6) . 
S (7) :Ala Ser Pro Cys Cys Val Pro Gin Asp Leu 
Glu Pro Leu Pro He Val (E^IS^ : 7) . 
5£ (8) :Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu Pro Leu Thr He Leu (EM 
: 8) Sfctt 

5$ (9) :Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu Pro Leu Pro lie Leu (E#l 
fi# : 9) 

[0 00 1] 

m&±o>mmm asswtiTGF-flSHStt*** 



2 ) #$¥6-2 5 288 

2 

[0002] 

[«#©&«] TGF (h7>X7*-5>^ ^n* 
X 77^^- transforming growth factor) -3 

ft. 3S24#, ffi 146H (1992¥)#B8) • «£S!©TG 
F - 0 tt»f*5«» 25kD©**y^-7-t LT#«E 
L WD->-T-f>^ * l-fai-fr 7* 

^ (Proc. Natl. Acad. Sci. 

USA.). B85#, S4715H (1988*)#l» . ?yh©iE 
fc»fct#IHfiT!»*NRK-4 9 F«cC»UTpI3!»»C 

Di?— (Current Topics in Developmental Biology). 
Sfi24#. I&95K (199G#)#P) . 
[0 0 0 3] TGF-/Jttil«©«rfeft«ab. *0« 

>X(Science), ft 237#, JH1333H (1987¥)#W) • 

V»« (^D^-T^^ If Ir'SB-i-fr 7 

*1 lMX>->-X # =>+4-r 

yK Xf-f^ 7^ 'J* (Proc. Natl. Acad. 

Sci. USA.). m87#, 3S1591H (1990¥)#M) . 
fc. TGF-/3« , J"?V^Mffi*©S#©M«5»t+l- 

#ftu a*fc#«tt;i5Vx-*"c**iL-i©# 

^•^ -ih/u-P— (I. Immunol.), SI 145#, H2514 
H (1990¥)#M) . *fc. TGF-0B in vivo T? 

Sir^Tfe-St^^etl (£8fcE£¥. ® 8*. IS 345 

x (i990¥)#» . mmmmit&^Tjvmv 

7^U* (Proc. Natl. Acad. Sci. USA.), S688#, % 
2918JC (1991^) #88) . 
[0004] 

[KW*»«»UJ:5f«'*Wn ±BOTGF-fltt. 

50 »iFS36^^VJC:i:^eftftIS#^ii5<, R«S#lC<t 
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10 



20 



ana. TGF-0±DMMiufl#*fc<* *^»v>t* 

H-Xtl -Ala -Xt2 -Pro -Cys 
-Leo -Glu — X 1 5 — Y (I) 
Xt2 ti Serfcitf Ala±Dft«»*6atfn 
*73/K«aS**U Xt3 li Serfccfct; Prod;0fe 
**38»6«tfn*TS/«38ai**U X t4tt Ala^ 

<tt/ asp* u 

X 1 1 fc<fctf X t 5 tt*n*n»*6£*fctt Gly, Al 
a. Yah Arg, Asn, Ser, Phe, Pro, Leu, Gl 
u, Asp. Lys, Thr, His, Tyr, Mle*±tf Ile«k 

t) £>&«n* i-5 m<D7 a j mn&& o 
[ooo6] *?B«»^*viTttfta75yRa*** 

Ala 
Arg 
Asa 
Asp 
Cys 
Gin 
Glu 
Gly 
His 
lie 
Leu 
Lys 
Phe 
Pro 
Ser 
Thr 
Trp 
Tyr 
Yal 
Nle 



L-7?->i 
L-n-f 

L-7x- ;V79~>! 
[0 0 0 7] ±IB-JSS (I) 

mn&is; (i n 

H-Xt6 -A-Xt7 -Y (ID 

(1) :Ala Ala Pro Cys Cys Val Pro 
Gin Ala Leu Glu (ffi^JS^ : 1) "CSShSI^H 



: G F - 3 *f F C t \Z$> 

*. 
[0 0 0 5] 

mm*m&r *awcj:nrfc ±sbco 

B»fcfc (I) 

-Cys -Val -XT3 -Gin -X t4 

Brfr, (2) :Ala Ser Pro Cys Cys Val Pro Gin As 
p Leu Glu (E3*J3Mf : 2) "CSSn^^Hifr* 
fctt* (3) : Ala Ser Pro Cys Cys Val Ser Gin Asp 
Leu Glu 3) -CSStli^^Hffrtt 

U X t 6 X t 7 tt*n*n»«^*fctt Gly, 

Ala, Val, Arg, Asn, Ser, Phe, Pro, Leu, G 
lu, Asp, Lys, Thr, His, Tyr, Nle*5*t/ Ilci 

o fc**# matins i - 5 <@co7 a j Kssa^fcs 

[0 0 0 8] *»«K*OJi«Sn*^^H©ft«K! 

5£ (4) : Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys 
Val Pro Gin Ala Leu Glu (E#I#^ : 4) , 
S (5) : Ala Ala Pro Cys Cys Vai Pro Gin Ala Leu 
Glu Pro Leu Pro He Val (E^JS^ : 5) , 
£ (6) :Ala Pro Glu Ala Ser Ala Ser Pro Cys Cys 
Val Pro Gin Asp Leu Glu ffl»9#*J : 6) , 
SC (7) : Ala Ser Pro Cys Cys Val Pro Gin Asp Leu 
Glu Pro Leu Pro He Val (E^J#*f : 7) , 
5£ (8) : Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu Pro Leu Thr He Leu (R9t 
8) &£Zf 

jt (9) : Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu Pro Leu Pro He Leu (EJ9 
. . : 9) . 

[0 0 0 9] *»IHO'<^F©«ttt«*»K:fF»S 

£<0»ttf)&; ^HJ»*A, *U£A. #;l^A* 7 
>|,5 - »> ktzEoThii U 4SI*fcB:7** U ±Si&K 

vX*/-;l/7SX t-W75 
X ?^jDAt*>*75X 7;Mr~>&£ t<DWt 

[0 0 10] *Jf8W©^^F», 

(T) J . 16 641-694H (ra?062¥ 
50 5S20B *afta3B9Cfl#HA«fT) . 



5(7 



40 
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(4 

5 

[0 0 111 $38?8©<^F©@ffl£jjfcftl::<fc£^8 
B, 

<0c**SK*t&-r*7== /6ss*na*rrs a - COO 

H«£:frbTSi&£-&. *v»rK75 7«fcB«tr* 

£fcB^7:f F»rfr£R73 FSitt** 
5 a - C O OH»EtfV© a - 7 S 7 £fc £©t£S 

THttlcfrS ©tffflKfcfclWrsK^* 1 s» * 

[0 0 12] *&, *56«©^^ , 5 L H©i!fiB» »*©« 
4^SJ^S:5PJffl-r 3 C t C J: 0 WIS 
[0 0 13] ^5£©K»^6W&*^t*0, *5S9B 

«*•*-*) b, TGF-esffitt£*u *o*tti« 
[0014] a±©«»3S»6. **wo^^h«b* 

fc. **WO^^HW4. KIS^««ffl}g»SfB&«l 
[0 0 15] *5SW©^^HSB. 'J 

tt«fc£fc£©£#ic8#T*;rfct-«i:0, ±BM* 

[0 0 16] *:/?F»©*attBttSM©fc»«>ifc* 

sb. *«. s«©ass. *»K*rt-***ttfc£fc 

i0*k*i»«. SftJSAlBSfcD, 0. 0 lug/kg 
~2g/kgT?*D. »*KI*0. 0 1<*g/te~2 0 
Ong/kgT?**. 

[0 0 17] «4»«tbTtt^^l 4 ** 5X:/H9 

cools] a#*tttu-ci4»iMa*. ats-*. « 

HS**^-fe;Wb*&BU #V-Aft"4** ^ t 
[0 0 19] 



) ^¥6-2 5 2 8 8 

6 

[£S6W] BIT. *M« fc J: 0 
«. ft*. *»!Httrn6fl!>SdKfllcJ:0IR€Sn»"b 

©TB&Ia. 
[0 0 2 0] $ttMl 

£ (4) : Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys 
Val Pro Gin Ala LeuGlu (S?>J#^ : 4) T^StlS 

HS^^f 1 P a»**»«*ffl^B***ttc 

iDfcrtl/fc. -Tfttoft, 4- CN- (t-^h*->* 
» M -7x=*7-fch73F** L >l**0. 7 05U* 

*/% mm) om*"&rr*x?i'>-w-**> 

it: 99»1] *Sfc*tt««* C*H775>r rWt 
■f ^-v-^xAXail, PAMW^S>S. t-Boc-L-GI 
u(OBzl) ] 0. lSU^VSffl^. ^^HCNJSKIrI 
*>oTIH*73y««S£S*fc. *S6KJ6fc*V»T, 

8©Nta- (t-^h*'>*/U*=yV) -L-iW* 
5> (t-Boc itWS.y) . N- (t-^b*^*** 
^ -;W -L-n-f->> Ct-Boc n-f->» , N- (t- 
^h+S^***^) -L-7nU> [t-Boc ^D'J 
» » N- (t-^h*->*JU#-JW -L-yj^V 
[t-Boc . N- (t-:/h*5/**#=*> 

-L-7X/^7=¥> Ct-Boc 7X/*54 £ » . N- (t 

(t-Boc -feU>J . N— (t-7h*i'*)Vtf-)W - 
S- (p-^h*'>^>^W -L-->XT-f> Ct-Bo 
c ->X5-f>l . N- (t-7r**3'**#=yW -L 
-;t"J> Ct-Boc AU» , N- (t-^h*->*^# 

30 -m -l-77-> (t-Boc 77-» **n*ni 
[0021] #6nfc^^Hfc^v^T«c^a^^ 

HifWJf«©HFB068« I S*JBV»TR««4:H*# 
6»©KfRSfT^fc. fiftrt**5'J#7«'>*-^-^ 

,^C 1 8 4 7X3 0 0inm7 r k!/^fi' 1 0 00llP 

•mwpBf^a^ttaL c 6 Ammimft? h 

^77 (*7i:*V-R^8TSKgel OD 
40 S-80TM CTR. h'J7WPSKS 
0. 0 5^S%#WrS7-feh-r- , J;l't*©ji'&^« 
(7-feh-hU*«*ft3 0»WC5«iX*6 5 0* 
*Xfc«ftS*fc) ^ CtfLfciH*. 18.8mln fc 

D*»fc«»^^?HO»T»ttl 5 2 7t?*-ofc (3 
Hffl: 1 5 2 7. 7 2) . 
[0 0 2 2] 'm&W2~&&£&ft&& x 
5£ (5) :Ala Ala Pro Cys Cys Val Pro Gin Ala Leu 
Glo Pro Leu Pro IleVal (K?9#*t : 5) t»SW 
50 (*JSW2) , 3t (6) :Ala Pro Glu Ala Se 
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7 

r Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu (E 
?«#*t: 6) T^tlM^H (*JS08 3> , 5£ 
(7) :Ala Ser Pro Cys Cys Val Pro GlnAsp Leu Glu 
Pro Leu Pro lie Val (E5fl#^ : 7) t^tl^ 
(*!S0H) , i£ (8) :Asn Pro Gly Ala Ser 
Ala Ser Pro Cys Cys Val Ser Gin Asp Leu Glu Pro Le 
u Thr He Leu (E5U## : 8) TSSns^^F 
. 5t (9) : Asn Pro Gly Ala Ser Ala Se 
r Pro Cys Cys Val Ser Gin AspLeu Glu Pro Leu Pro I 
le Leu (Sim^: 9) •WMftS'WF 
6) . (10): Gly Pro Cys Pro Tyr He Tr 

p Ser Leu Asp Thr Gin Tyr Ser <EH»* : 1 0) "C 
jpSnS'W F (Jt«W 1 > 1 t.m&oi3& 

[0 0 2 3] »MI2*J:tf*lMI4"Ctt4- (N- 

it : 9 9?* 1) (*H7^9-f H • A 

<:*->XxAXtrJ*. PAMA'JX t-Boc-L-Val ] 
0. lSUt^SJaw «t«3Ttt4- CN- (t- 

©aMfcEJWt: 9 9»13 *»6&*fttt«M C#B77* 

F • AW:*->XxAXtt». PAM^W*5>It 
t-Boc-L-Glu(OBzl) ) 0. 1 3 <J ^JKfcflW. *M«5 
fttf*M16-Ctt4- (N- (t-7>*->*->I'#- 
;» -L-n-f vMM-*->*^W -7x-;P7-feKT 



5) !f$Bi¥6-2 5 2 8 8 

tS?lfr:j^>1f>«>*l« : E^Jfc : 9 9^1) 
&tt8tBi C*B7:/9-f F • /Hti'XfAXm P 
AMD-f-». t-Boc-L-Leu) 0. 

jfc«wn?tt4- cn- (t-^h*^*;^^) - 

O -*>5W- L — fc U )V***s*?M ~ y x-frT 

sj^^-r^x^u-^-vt-jvo-t^a^ cx 

^l/VtS?^*^^^©*!*^*! 9 9*tl) 

io zts.znvi®® omr??* f • A*-f tfxfAXtt 

fi, PAMtUX t-Boc-L-Ser(Bil)) 0. 15'J=6JV 
[0 0 2 4] *fc, 

fc>b©lcJnAT*a7^9'f F • A-f *->X:rAX*tt$S 
©N- (t-^h^->*;^-W -O- (2-7*13* 
^>5?***5'*;l'#=-W -L-^D-» tt-Boc ^ 
a-»] , N- (t-7> -L—TV 
a-f-» Ct-Boc -fVD-f-») , N- (t-^h^-> 
fl)V$.~M - 7 -'<>V l )V-L->/)\'9S.>& Ct-Bo 

a-^>^-L-7XA5=¥>SI Ct-Boc 7XA5* 
>I£) . Nto- (t-yh**s*ft#=-M -NInd 
-#;i,5Jl/-L.- MJ7"l-77> Ct-Boc h«J7>7r 

[0025] *5nfc*n*niD'<:/9 t Fc-3»,vr*dl 
k a*««*««i'fc. *n*no««^^Ffc^ 

[00 26] 
[SI] 
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(6) 

1 £ 



&KPP6-2 5 2 8 8 



10 



51 ISM 
Ztz it 
fttftM 


(sin) 








I) 




# ■? m 




2 3 . 


9 


(5) 


16 2 0 


1 


6 2 0. 


9 7 


t±r Uz Das i 


1 8 . 


0 


(6) 


16 5 8 


1 


6 5 9. 


7 9 




2 3 . 


8 


(7) 


16 8 0 


1 


6 8 0. 


9 8 




2 5 . 


5 


(8) 


2 112 


2 


115. 


3 a 




2 5. 


0 


(9) 


2 111 


2 


1 1 I. 


3 9 




2 3 . 


A 


(10) 


16 3 1 


1 


6 2 9. 


7 8 



[0027] tuttm 

BALB/cV^XWBfflliaS. 3>*^/X>J>A:3 
Atg/nK 2-/**^bX^y-*: 5 0(iM, «J 

je«* : 1 3 ^OTSn^T^-n^n^^-rs r pm i - 1 

6 4 0«tCfl*U 5 0 0 0<B/^x;KO#J^t?96 
^x;^k-hc»tt^' 7% CO 12 #&T3 



1. TGF-/JttlDg/»10«Ktft:*±3K**l< ! *T- 

[0 0 2 8] 
»2] 
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(7) 

* 2 m 



*&Sl¥6-2 5 2 8 8 



12 





^ -f * V 







TGF-j3 


8 5 




a (4) -cliJn^/f K 


6 0 




a C5) T-^sn*^*- k 


7 0 




(6) na^^f- k 


6 5 




s (7) ^?"f- K 


7 3 


«fil^ 5 


a (8) -r-iisn*^^ k 


7 0 




* (9) tssns^^^ K 


7 2 


ifcttW l 


A (10) TS^J^^f K 


2 



[0 0 2 9] %2%<Dt%>Q^ TGF-0©*M«**8 
H #T G F - j3 «cDS&«r^T - fcttW 6 

3. 

[0 0 3 0] RI&092 

2. 5ng/mltf>EGF, 1 0 • 5 % 

©«X*-&tf-f-i f *©MEM*»KNRK-4 9FM 

K100 OH/^*-^*^** 1 0cm<D~>V- 
7%COi2 #«T37lCT70[a«*t 

o om&tcv<D7 o Mmai^Mft^rr* 30 ^ 0 

§3 0 0 y g/BlOMTCWnUftfc*^* 5 8 %<D 
[0 0 3 1] 

[0 0 3 2] 

E^J#^ : 1 
ffi*«cog£ : 1 1 



Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Gin 
1 5 10 

[0 0 3 3] mmn: 2 
E^JCOgS : 1 1 
30 m¥WM:7$/& 

mm 

Ala Ser Pro Cys Cys Val Pro Gin Asp Lea Gla 

1 5 10 

[0 0 3 4] E««*: 3 

E2*J(Dg3 : 1 1 
ffflom: 75 /R 

40 ffflO&M:*??* 



Ala Ser Pro Cys Cys Val Ser Gin Asp Un Glo 

1 5 10 

[0 0 3 5] mnmn: 4 

£#|CDg£ : 1 6 

smom : 75 



50 
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(8) - 2 5 2 8 8 



13 14 

WM 

Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu 
15 10 15 

[0 0 3 61 ENW: 5 ^^T^L 

Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu Pro Leu Pro lie Val 
15 10 15 

C0 0 3 7]BB*I##:6 ^^^Z'^lu 
B*Dft«:16 . tmami-Vf* 

Ala Pro Glu Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu 
1 5 10 15 

[0 0 3 8] 0W»: 7 ^f^^L 

Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu Pro Leu Pro He Val 
15 10 15 

[00 3 9] 0fH: 8 * h * D r~^L 

Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys Val Ser Gin Asp Leu Glu 

15 10 15 

Pro Leu Thr He Leu 
20 

[oo4o] tarn •■ 9 *♦ h *° 9 ~ : **? tt 

0K«i:21 

Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys Val Ser Gin Asp Leu Glu 

15 10 15 

Pro Leu Pro He Leu 
20 

[0 0 4 1] Eft** : 1 0 : 

Gly Pro Cys Pro Tyr He Trp Ser Leu Asp Thr Gin Tyr Ser 

1 5 10 



(siHnt.ci.* mm jtmm^ fi whs** 

A6 1K 37/02 ACK 

ADA 8314-4C 
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(9) 4$^¥6- 

ADF 



C0 7K 99:00 
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